This study investigates the roles that innate psychological needs and student satisfaction have on doctoral student motivation. A total of 125 doctoral students completed surveys that included how autonomous, competent, satisfied with their program, and motivated they felt. Information about their sense of relatedness to their advisor was also collected. Autonomy was defined as the freedom to do one's own research. Competence was the overall level of competence the students felt they had in graduate school. A sense of relatedness toward the students' advisor was the relatedness factor. Hierarchical regression analyses were completed to investigate the relationships among autonomy, competence, relatedness, satisfaction, and motivation to continue graduate school. The results indicated that there was a positive relationship between motivation to continue and autonomy, competence, and relatedness. Autonomy and relatedness were positively related to satisfaction, but competence was not. The relationship between autonomy and relatedness was mediated by satisfaction. The importance of students' having autonomy over their research indicates that advisors should give their students independence in developing their research agendas. Having a collegial relationship with advisors is also critical for students' satisfaction and motivation, so these relationships should be encouraged. Limitations, implications, and further research are discussed.
Introduction
The high attrition rate of doctoral students has been described as a "hidden crisis" (Lovitts & Nelson, 2000) . Research has indicated that 30 percent to 50 percent of doctoral students did not complete their degrees (Berelson, 1960, p. 168; Bowen & Rudinstine, 1992, chap. 6; Kehrhan, Sheckley, & Travers, 1999; Lovitts, 1996; Most, 2008; Nerad & Miller, 1996) . More specifically, Nerad and Miller (1996) reported that different disciplines have different completion rates: 27% of biological and physical science students, 34% of engineering students, 47% of social science students, 52% of professional program students, and 56% of humanities students did not finish their doctoral degrees. In contrast, over 90% of students who attend professional schools of law, business, and medicine complete their programs (Bowen & Rudenstine, 1992) . When students leave graduate study, it impacts departments and faculty, universities, society, and the students who leave. Departments and faculty are impacted because low graduating departments may be discontinued.
Universities have to pay for recruiting
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Innate Psychological Needs
One theory that may help explain the high attrition rate of graduate students is Self-Determination Theory (SDT). SDT describes the socio-context variables that assist and impede human motivation, performance, and development (Deci, Vallerand, Pelletier, & Ryan, 1991; . These socio-context variables are innate psychological needs: autonomy, competence, and relatedness (Deci & Ryan, 1994; Deci et al., 1991; . When people have autonomy, their behavior is self-determined, and they have the option of choosing what they do. In other words, they are not controlled (Black & Deci, 2000) . Competence is understanding how to achieve desired outcomes and having the self-efficacy to carry out the actions required in the specific context (Deci et al, 1991) . A feeling of relatedness is the feeling of being valued and cared for. A sense of relatedness provides a dual role: (a) it provides support for intrinsic motivation and (b) it gives people incentives to do activities that are valued by significant others Deci et al., 1991; . Research indicates that positive outcomes (such as interest, enjoyment, lower anxiety, fewer grade-focused goals, higher self-regulation, higher course performance, and persistence) occur when these innate psychological needs are met (Black & Deci, 2000; Vansteenkiste, Simons, Lens, Sheldon, & Deci, 2004) .
Autonomy
In one research study, undergraduate participants were either told that they must do the task or they might do the task, with the former being controlling and the latter being autonomysupportive. When the participants were in the group with both intrinsic motivation framing and autonomy-support, these participants had higher test performance and free-choice persistence than the participants in all other conditions, including the intrinsic goal framing only condition . Participants who entered an undergraduate chemistry course with autonomous reasons had higher perceived competence, interest and enjoyment, lower anxiety, and fewer grade focused goals than those participants that did not enter the class autonomously.
The results in the same study indicated that students who perceived their instructors as having higher autonomy support had higher self-regulation, higher perceived competence, more enjoyment, and lower anxiety than those who did not perceive their instructors as autonomy-supportive (Black & Deci, 2000) .
Research demonstrates that graduate students' autonomy is related to graduate student program satisfaction with graduate programs and completion of degree (Feild, Holley, & Armenakis, Mason 1974; Ferrer de Valero, 2001; Kluever, 1997; Madden & Carli, 1981; Wasburn-Moses, 2008) .
Graduate students who felt they were able to choose their own coursework were more satisfied (intrinsically and extrinsically) (Feild et al., 1974) . Social psychology graduate students, who perceived high personal control and independent thought and action, were more satisfied with graduate school than those with lower levels of perceived control and independence. Satisfaction, in this case, was measured by ratings of how satisfied they were compared to other students, with their own performance in graduate school, and their relationships with faculty and other students (Madden & Carli, 1981) . Gregg (1971) reported that faculty-student collegiality was positively related to graduate student program satisfaction (as defined as satisfaction with climate, faculty, and expectations, among others). Collegiality included being treated as a junior colleague, faculty seeking students' ideas, graduate student input, and department decision-making, and not doing "grunt" work. Being treated as a junior colleague (being able to engage in one's own research interests) has also been reported as being related to doctoral student progress and completion of degree (Ferrer de Valero, 2001; Girves & Wemmerus, 1988) . Students enrolled in high completion departments were able to choose courses based on their interests (Ferrero de Valero, 2001) . Similarly, education doctoral students who graduated felt that they had greater independence and personal responsibility than those who did not (Kluever, 1997) .
Competence
Autonomy and competence have been demonstrated as having positive relationships to satisfying learning experiences (Jang, Reeve, Ryan, & Kim, 2009 ). Autonomy and competence was found to be positively related to high engagement, high intrinsic motivation, low proneness to negative affect, and achievement in South Korean high school students (Jang, et al, 2009) . Competence also has been demonstrated to be related to satisfaction with graduate programs (Field et al., 1974; Madden & Carli, 1981) . Uqdah, Tyler, and DeLoach (2009) investigated the relationships of global, academic, interpersonal, and leisure competence and reported that leisure competence was negatively related to depression scores in African American psychology graduate students. Other studies indicate that self-efficacy, a construct similar to competence, influences graduate school productivity and progress. Self-efficacy is the belief that one is proficient at organizing and implementing actions to produce desired outcomes (Bandura, 1997) . While there has not been research investigating the role of self-efficacy on graduate student motivation and graduate school program satisfaction, there has been research on self-efficacy for doing research (Brown, Lent, Ryan, & McPartland, 1996; Hollingsworth & Fassinger, 2002; Love, Bahner, Jones, & Nilsson, 2007; Paglis, Green & Bauer, 2006) . Specifically, research self-efficacy has a unique and positive effect on research productivity beyond the effect of research training environment in graduate students (Brown et al, 1996; Hollingsworth, & Fassinger, 2002) . Moreover, graduate students who had high research self-efficacy had made more progress on their dissertation than those who did not report high research self-efficacy (Faghihi, Rakow, & Ethington, 1999) .
Relatedness
Studies have shown that each of the senses of relatedness to parents, peers, and teachers has an individual effect on motivation and engagement (Furrer & Skinner, 2003; Wentzel, 1998) . Furrer and Skinner (2003) investigated how feelings of relatedness impact academic performance and engagement in third-through sixth-graders. They observed that a sense of relatedness to parents increased behavioral engagement and a feeling of relatedness to teachers increased emotional engagement. Peers had the least effect on engagement, especially when children had high relatedness to parents and teachers.
A feeling of relatedness with an advisor has been reported as having positive outcomes for graduate students (Faghihi et al, 1999; Lan & Williams; 2005; Maton, Wimms, Grant, Wittig, Rogers, & Vazquez, 2011; Paglis et al, 2006; Tenenbaum, Crosby, & Gliner, 2011; Zhao, Golde, & McCormick, 2007) . Zhao and colleagues (2007) reported that when an advisor has a "personal touch" (i.e., shows interest in the student's personal life, provides emotional support, and demonstrates caring for the whole person) graduate students have higher satisfaction with those relationships than those with advisors without those attributes. Positive advisor relationships have been indicated to positively affect personal and self-fulfillment for students in the science, mathematics, engineering, and social science disciplines (Nettles & Millett, 2006, chap. 11) . Psychosocial mentoring (i.e., respecting the student as an individual) has been reported as having a positive relationship with graduate student program satisfaction with their studies and the overall graduate experience (Maton et al, 2011; Tenenbaum et al., 2001 ).
Beyond graduate student program satisfaction, relatedness with advisors has been indicated to have a positive impact on productivity (Paglis et al, 2006) , dissertation progress (Faghihi et al, 1999) , time to degree (Wao & Onwuegbuzie, 2011) , and high levels of completion within a department (Ferrer de Valero, 2001 ). When students received mentoring from their advisors, they submitted more conference papers, journal articles, book chapters, and grant proposals since the beginning of their doctoral studies than those who did not receive such mentoring (Paglis et al, 2006) . Students who worked with advisors who had high standards and were supportive were more motivated and productive than the students who did not have advisors with these qualities (Lan & Williams, 2005) . When advisors met monthly with students and provided support, students graduated more quickly than when advisors did not spend time with their students (Wao & Onwuegbuzie, 2011) . Individuals who were more satisfied with their relationship with their advisor graduated in a shorter amount of time than those who were not satisfied (Potvin & Tai, 2011) .
Advisors play a critical role in doctoral students' decision to complete their doctoral program (Lovitts, 2001 (Lovitts, , 2008 . In fact, Bair and Haworth (1999) reported in their metasynthesis that the most recurrent finding for graduate student completion was the relationship between the advisor and completion of doctoral programs. Moreover, students indicate that one of the reasons students leave graduate school is because of bad advising (Gardner, 2008) . In regard to relatedness, completers felt their advisors were more interested in them than noncompleters felt (Lovitts, 2001, chap. 7) . Furthermore, completers felt more satisfied with their relationship with their advisors than did noncompleters. Similarly, Ferrer de Valero (2001) reported that students in high completion departments reported that the student-advisor relationship was nurturing, and most students in that group reported that they saw their advisor as a friend.
All three of these innate psychological needs (autonomy, competence, and relatedness) must be met to improve these positive outcomes; if only one or two are met, then the outcomes are not as positive (Deci et al, 1991) . When Martens and Kirchner (2004) investigated the relationship between autonomy, competence, relatedness, and intrinsic motivation, they reported that autonomy, competence, and relatedness predicted intrinsic motivation. More importantly, their results indicated that the three innate psychological needs were so strongly correlated that they appeared to be a single factor. That is, if the social-context allows for one of the innate psychological needs to be met, then the other innate psychological needs are supported as well.
Motivation and Graduate Student Program Satisfaction
Research has indicated that satisfaction with one's programs, especially the doctoral students' realization of their expectations, is critical for doctoral completion (Bair & Haworth, 1999) . Specifically, satisfaction has been measured by quality of graduate program, communication between students and administration and faculty, consistency of evaluation across faculty, treating students as professionals, and adequate guidance (Bair & Hayworth, 1999) . It has been reported that grad-uate students who had low levels of graduate student program satisfaction were more likely to have seriously considered leaving graduate school than those who had high levels of satisfaction (Hesli, Fink, & Duffy, 2003) . Doctoral students who were less satisfied with their intellectual development and program of study were less likely to complete their programs (Lovitts, 2001, chap. 6 ).
Motivation and Completion
Previous research also has indicated that motivation is a critical component of completing a doctoral program (Gardner, 2008; Ivankova & Stick, 2006; Lovitts, 2008) . Both students and faculty indicated that student motivation was a crucial factor in completion of doctoral degrees (Ferrer de Valero, 2001) . Faculty members consider a lack of motivation or initiative as a critical reason for non-completion of graduate programs (Gardner, 2008) . While students considered a lack of motivation to continue as one of the reasons to leave graduate school, they explained it differently than the faculty members did; they thought that the students who were not motivated did not have a good fit with graduate school (Gardner, 2008) . Similarly, self-motivation (motivating oneself) was also considered critical by the faculty to completion of a doctorate (Lovitts, 2008) . Motivation to continue has also been indicated to be related to graduate school completion (Bair & Haworth, 1999) . Motivation and persistence have also been studied in professional and high school students. Law students who had higher levels of program satisfaction had higher levels of study motivation and were less likely to dropout (Suhre, Jansen, & Harskamp, 2007) . In terms of persistence, the relationships of autonomy and competence to high school students' dropout have been reported to be negative. That is, when students have high levels of autonomy and competence, they have higher levels of motivation to stay in school, which predicts their high school graduation (Vallerand, Fortier, & Guay, 1997) . 
Method

Participants and Procedure
While all students attending the university were contacted (including master's students), only doctoral students were included in this analysis. A total of 125 doctoral students agreed to take part in the study. A cover letter with a link to the survey was sent out by e-mail to all students that attended the university. Female participants were somewhat over-represented in the sample (female = 65.2%). Students who completed the survey were from seven different graduate schools in one university: Information Technology (1.7%), Arts and Science (26.7%), Business (10.8%), Education (21.7%), Organizational and Behavioral Sciences (32.5%), Botany (1.7%), and Religion (5%). Doctoral students were enrolled in their graduate programs from less than a year to six years; see Table 1 for the categorization of years of enrollment. This study utilizes an existing data set that was collected in spring 2009. This data set was collected at a private graduate research university, and it included data about a wide-variety of grad-uate student experiences. The university is designated as a comprehensive doctoral/no medical or veterinary institution by the Carnegie Foundation for the Advancement of Teaching. This designation is defined as "These institutions awarded research doctorate degrees in the humanities, social sciences, and STEM* fields. They also offer professional education in fields such as business, education, engineering, law, public policy, social work, or health professions other than medicine, dentistry, or veterinary medicine" (Carnegie Foundation for the Advancement of Teaching, n.d.). The participants were able to complete the survey at their leisure. A thank-you and a reminder e-mail were sent with the survey link a week after the first contact. Once the surveys were completed, participants were then sent an e-mail describing the goals of the study. The Institutional Review Board at the institution where the data was collected gave their approval of this study.
Measures
The measures for this data set were selected after observing the patterns and trends within the data. These patterns and trends indicated that feelings of relatedness to advisor, school graduate student program satisfaction, autonomy, and competence could be measured by the constructs listed below. While it would have been beneficial to have more items for analysis, the data indicated that the items utilized in the analysis were the best indicators of the constructs being studied. All survey questions are included in Table 2 . Autonomy (Pursue own research) was measured by one item: "I believe I am free to pursue my own research interests." It was composed of a five-point scale anchored by 1 (strongly disagree) to 5 (strongly agree).
Table2. Survey Questions
Motivation to Continue Graduate School was measured by one item, "I do not feel motivated to continue this program." It was composed of a five-point scale anchored by 1 (strongly disagree) to 5 (strongly agree). This item was reversed.
Results
Preliminary Analyses
Prior to analysis, all variables were examined for accuracy of data entry and the assumptions of multivariate analysis. Two variables were not normally distributed. Competence underwent a reflected inverse transformation that was re-reflected because it had negative skew. Motivation underwent a reflected log transformation that was re-reflected. That is, for the data to have a normal distribution the data was reflected and transformed. All variables were then converted to standard scores excluding gender.
Factor analyses
An analysis was completed to find the clearest interpretation for the graduate student program satisfaction data. A principal components analysis was implemented to determine if the dimension could be captured in fewer than three measures. The Kaiser-Meyer-Olin measure verified the sampling accuracy in the analysis, KMO = .74. Bartlett's test of sphericity χ²(3) = 201.13, p < .001. Both eigenvalues and a scree plot were utilized to assess the number of factors. The eigenvalues demonstrated a one-factor solution with the proportion of variance explained by the set of factors being 82.43%. The results can be seen in Table 3 . The competence variables were also tested with PCA. The Kaiser-Meyer-Olin measure verified the sampling accuracy in the analysis, KMO = .50. Bartlett's test of sphericity χ²(1) = 62.94, p < .001 with 81.89% of the variance explained. Both eigenvalues and a scree plot were utilized to assess the number of factors. The eigenvalues demonstrated a one-factor solution. These results can be seen in Table 5 . 
Primary analyses
Correlations among the variables were calculated. These correlations, the means, and the standard deviations can be seen in Table 6 . All relationships among the variables were positively and significantly related. The strongest relationship was between motivation to continue and graduate student program satisfaction. The relationship between autonomy and graduate student program satisfaction was also strong. Note: Autonomy is the ability to pursue own research.
To investigate the relationships of the variables, multiple analyses were completed to investigate how autonomy, competence, and relatedness were related to graduate student program satisfaction and motivation to continue. In these analyses, the regression models were utilized to assess the strength of the relationships of the variables. In this study, hierarchical regression analyses were completed to control for background variables (gender, units, and years in program) and to assess the individual strength of each of the independent variables (autonomy, competence, and relatedness). To test for mediation, the guidelines developed by Baron and Kenny (1986) were implemented. A hierarchical regression analysis with the covariates gender, units, and years in program in the first block (to control for these variables); and autonomy, competence, and relatedness in the second block was implemented to investigate their relationships with motivation.
The results of the analysis indicated that Hypothesis 1, autonomy, competence, and relatedness were positively and significantly related to motivation to continue while controlling for gender, units, and years in program. F(6, 85) = 7.55, p < .001. ΔR 2 = .34. These results can be seen in Table 7 . These results indicate that the higher levels of autonomy, competence, and relatedness the higher the levels of motivation for completing graduate school. The second step in the mediation analysis was completed by testing if autonomy, competence, and relatedness were significantly related to graduate student program satisfaction. A multiple regression was completed with gender, units, and years in program as covariates; autonomy, competence, and relatedness as the independent variables; and graduate student program satisfaction as the dependent variable. The results of this analysis indicated partial support for Hypothesis 2; autonomy and relatedness were positively related to graduate student program satisfaction when controlling for gender, units, and years in school, F(6, 100) = 7.23, p < .001. ΔR 2 = .24, but competence was not. That is, students who felt that they had higher levels of autonomy and relatedness had higher levels of graduate student program satisfaction. These results can be seen in Table 8 . The R 2 value indicates almost 25% of the variability of graduate student program satisfaction is predicted by autonomy and relatedness. For the third and fourth steps, a hierarchical regression was completed where the gender, units, and years were inserted in the first step, autonomy and relatedness were inserted in the second step, graduate student program satisfaction was inserted in the final step, and motivation was the dependent variable. These results were also significant, F(7, 84) = 7.42, p < .001, giving partial support to Hypothesis 3. This indicates that graduate student program satisfaction had unique effects on motivation beyond the effects of autonomy and relatedness. Graduate students who had higher levels of graduate student program satisfaction beyond the impact of autonomy and relatedness had higher levels of motivation than those students with lower levels of graduate student program satisfaction. Moreover, autonomy had a significant relationship with motivation to continue beyond the effects of graduate student program satisfaction as seen in Table 9 . This indicates that students who felt they were able to pursue their own research were more motivated to complete graduate school than those who those who had lower autonomy. Autonomy and relatedness are mediated completely by graduate student program satisfaction in their relationship with motivation as indicated by the meeting of the requirements of Baron and Kenny (1986) . A Sobel Test (Sobel, 1982) was completed to confirm this result. For autonomy, the Sobel test was significant, Sobel = 1.92, p < .05, as it was for relatedness, Sobel = 1.87, p < .05. In this study, there was a positive relationship between autonomy, competence, and relatedness and motivation to continue. Doctoral students who felt that they had the freedom to pursue their research interests felt more motivated to continue their program than those who did not feel that they had that freedom. Previous research has indicated that feelings of autonomy are important for doctoral student progress (Girves & Wemmerus, 1988) . Doctoral students who had graduated felt that they had more independence and personal responsibility than those who had not graduated from graduate school (Kluever, 1997) . Moreover, when students are treated as junior colleagues, they progress further toward their doctoral degree (Girves & Wemmerus, 1988) . Doctoral students enrolled in high-completing programs were more likely to have felt that they were treated as a junior colleague than those who were in low-completing programs (Ferrer de Valero, 2001 ).
The results of this study indicated that individuals who felt they had higher levels of competence had higher levels of motivation to continue their program than those who felt they had low levels of competence. Previous research has indicated that research self-efficacy (a construct correlated to competence) has a positive impact on dissertation progress (Faghihi et al, 1999) and productivity (Brown et al, 1996; Hollingsworth & Fassinger, 2002) . In the past, research has not been completed investigating the global perceived competence in doctoral students. However, competence has been reported as being positively related to intrinsic motivation in South Korean high school students (Jang et al, 2009 ).
As supported by previous research, the results in this study indicated that students who had high levels of relatedness to their advisor felt more motivated to continue than those who had low levels. Lovitts (2001) indicated that completers of doctoral programs perceived their advisors as more personally interested in them than those students who did not complete their program. Relatedness with advisors also has been indicated to have a positive impact on productivity (Paglis et al, 2006) , dissertation progress (Faghihi et al, 1999) , time to degree (Potvin & Tai, 2011; Wao & Onwuegbuzie, 2011) , and high levels of completion within a department (Ferrer de Valero, 2001 ). Graduate students who had advisors who were supportive, but had high standards, had higher levels of motivation and productivity than those who did not have such advisors (Lan & Williams, 2005) .
Hypothesis 2: Autonomy, Competence, and Relatedness Will Be Positively Related to Graduate School Program Satisfaction
The second hypothesis was partially supported; autonomy and relatedness were positively related to graduate student program satisfaction, but competence was not. That is, students who felt that they could pursue their own research had more graduate student program satisfaction with their program than those students who did not feel they had that control. Feelings of personal control and the opportunity for independent thought and action have been reported to have a positive relationship with graduate student program satisfaction; satisfaction was defined as how satisfied they were compared to other students with their own performance in graduate school and their relationships with faculty and other students (Madden & Carli, 1981) .
The results in this study also indicated that relatedness to one's advisor and graduate student program satisfaction with one's program were positively related. That is, doctoral students who felt a sense of relatedness with their advisor felt more satisfied with graduate school than those did not have that sense of relatedness with their advisor. Previous research also supports that mentoring and positive advisor relationships are positively related to graduate student program satisfaction (Maton et al, 2011; Nettles & Millett, 2006, chap. 11; Tenenbaum et al., 2001 ).
Contrary to the hypothesis, global feelings of competence did not have a significant relationship with graduate student program satisfaction. However, the fact that competence has a strong relationship to motivation to continue graduate school, but not through graduate student program satisfaction, may be the most interesting result in this study. It seems that students who are motivated also feel competent; these students are motivated regardless of their levels of satisfaction.
Hypothesis 3: Mediation Model
The relationship of autonomy and relatedness to motivation to continue was mediated by graduate student program satisfaction in this study. In fact, graduate student program satisfaction completely mediated the relationship of relatedness and motivation to continue and almost completely mediated the positive relationship between autonomy and motivation to continue. In other words, autonomy predicted graduate student program satisfaction, which predicted motivation to continue. Previous research has indicated that satisfaction is positively related to doctoral program persistence; doctoral students with low levels of graduate student program satisfaction are more likely to consider departing graduate school than those with higher levels of satisfaction (Hesli et al., 2003) . These results indicate that graduate student program satisfaction is the critical factor for motivation to continue.
Limitations
There are several issues related to the sample that limit the generalizability of these results. First, the sample utilized in this study was a convenience sample; the results could be influenced by the participants who chose to participate. Second, few of the individuals in the sample were from science disciplines. Further research would need to be done to investigate if these variables are influential for science students. Third, a larger sample and a random sample from the university where this data was collected would make the paper more generalizable. Fourth, while the students who chose to participate in the study were from many disciplines, the data was collected from students who attended one university. To make the results more generalizable, students from many different universities would have to be surveyed.
The use of non-established measures to explore the variables in the study is another issue. The measures for this data set were selected after perceiving the patterns and trends within the data.
While the construct measures were demonstrated to be reliable and valid, use of an established instrument would strengthen the results of the study. Autonomy was measured by the freedom to pursue one's own research interests. Competence was measured by feelings of success and capability, and the relatedness variable was focused on a personal relationship between the graduate student and the advisor. Future research should include the development of more items to better capture the latent constructs as well.
Further Research
This study indicates that having the freedom to pursue one's own research interests is an important factor in graduate student program satisfaction and motivation to continue graduate school. While the research indicates that having the freedom to do one's own research is important, how much freedom is enough should be studied; too much freedom may cause anxiety, and too little may cause boredom (Csikszentmihalyi, 1975) . However, this study indicates that feeling like one has research autonomy is important at all levels. While this study included students from a variety of programs, there were not enough participants to investigate how important this factor is in specific programs. It is possible that having this freedom would be more important to students in some programs than others; so this should be investigated. The students who participated in this study ranged from just starting the program to being in the program for six years; further research should investigate how important this type of autonomy is to time-in-program. It seems logical that newer students would need or want less freedom than those who have been in the program longer. Lovitts (2001, chap. 7) reported that satisfied students felt that their advisors gave them enough independence, but also gave them appropriate guidance when it was needed. Longitudinal and cross-sequential studies with large numbers of students at the same stage of their studies would greatly improve the ability to study how the importance of these variables changes over time. Moreover, longitudinal and cross-sequential studies could investigate how the balance between support and autonomy changes through the doctoral programs.
Competence was found to be positively related to motivation to continue, but not graduate student program satisfaction. This indicates that feeling like a competent student makes one motivated to continue the program regardless of levels of satisfaction. Future studies should investigate what specifically makes students feel competent in their doctoral studies. Specifically, students' background variables and doctoral program characteristics should be investigated.
The result that a sense of relatedness to an advisor was positively related to motivation to continue and graduate student program satisfaction was not unexpected; the importance of the advisor has been documented in many other studies (Bair & Haworth, 1999 Faghihi et al, 1999 Lan & Williams; 2005; Lovitts, 2001 Lovitts, , 2008 Maton et al., 2011; Paglis et al, 2006; Tenenbaum et al., 2011; Zhao et al., 2007) . What was not studied in the investigation was a sense of relatedness to peers. Other research has indicated that relationships with other students also are important for doctoral completion (Bair & Haworth, 1999; Lovitts, 2001, chap. 6) . However, there is a difference between relationships and relatedness. Relatedness is feeling valued and cared for Deci et al., 1991; . Future research should investigate what level of relatedness to peers is needed to support doctoral education completion.
While motivation to continue was found to be related to the four other factors, the predictive value of this motivation to continue should be further investigated. For instance, investigations should be done to see if the motivation to continue actually predicts continuation and completion of doctoral programs. This could be done through longitudinal studies. Previous research has indicated that motivation influences high school completion (Vallerand et al., 1997) . Vallerand and colleagues (1997) reported that high school students who had self-determined motivation also had high intentions to persist and these intentions were negatively related to high school dropout. However, further research is needed to discover if motivation at the doctoral level predicts doctoral study completion.
While there are many studies that investigate graduate student program satisfaction, nearly all of them define the construct of doctoral student satisfaction differently. To really understand doctoral student satisfaction, researchers should develop and define what doctoral satisfaction is.
Moreover, there appears to be many different types of doctoral satisfaction; how these types of satisfaction interrelate would greatly improve the study of doctoral program satisfaction as a whole.
Implications for Doctoral Faculty
Based on this research, there are several recommendations to be made. Academic advisors should consider how to balance autonomy and support when assisting students' with their research agendas. So, advisors should give the students autonomy, but be available to the students when the students need help.
As found in previous studies, advisors are critical for doctoral program completion (Bair & Haworth, 1999; Faghihi et al, 1999; Lan & Williams; 2005; Lovitts, 2001 Lovitts, , 2008 Maton et al., 2011; Paglis et al, 2006; Tenenbaum et al., 2011; Zhao et al., 2007) . A spotlight was put on the interpersonal dimensions of the advising relationship in this study. Advisors should select students to work with whom they would be willing to have a friendly relationship. Whether or not the advisor feels a sense of relatedness with their advisees, developing some rudimentary counseling skills (e.g., active listening), and using them with the students, would most likely improve the relationship between the advisor and advisee.
To increase feelings of competence, advisors should keep feedback positive and monitor the students' progress to ensure that they are giving tasks that are both challenging and achievable. Previous research suggests that tasks that are challenging, but achievable, increase feelings of competence (Csikszentmihalyi, 1975; Deci, 1975; Deci & Ryan, 1985) . Moreover, positive feedback increases feelings of competence (Blanck, Reis, & Jackson, 1984; Deci, 1972) . Graduate program directors could check in with students annually to assess the students' feelings of competence; for students who have low levels of competence, interventions could be implemented to increase their feelings of competence.
Conclusion
The innate psychological needs have been reported as critical components of many aspects of human functioning (Black & Deci, 2000; Deci et al, 1991; Vansteenkiste et al, 2004) . Autonomy, competence and relatedness have been reported as having positive outcomes for the intrinsic motivation, learning, achievement, and persistence of undergraduates and high school students (Black & Deci, 2000; Vallerand et al, 1997; Vansteenkiste et al, 2004) . However, these variables have not been investigated in Ph.D. students. Moreover, this study investigated autonomy in research, overall feelings of competence, and relatedness to advisor in relationship to graduate stu-dent program satisfaction and motivation. While feelings of autonomy have been operationalized as choice in coursework, feelings of control, the opportunity for independent thought and action, and being treated as a junior colleague; this study indicates that having the freedom to pursue one's own research interests is a critical component of graduate student program satisfaction and motivation (Field et al., 1974; Girves & Wemmerus, 1988; Gregg, 1971; Madden and Carli; 1981) .
While feelings of competence did not have a relationship with graduate student program satisfaction, it did have a relationship with motivation to continue graduate school. Competence, in graduate students, has only been investigated in graduate students' psychosocial factors (Uqdah et al, 2009 ). Research on self-efficacy, on the other hand, has been focused on self-efficacy in research, productivity, and dissertation progress (Brown et al., 1996; Hollingsworth & Fassinger, 2002; Love et al, 2007; Paglis et al., 2006) . In this study, global perceived competence was found to be an important and unique factor for graduate students' motivation to continue their doctoral program.
Similar to competence/self-efficacy, advisor relatedness has been linked to perceived research self-efficacy (Paglis et al, 2006) , dissertation progress (Faghihi et al, 1999) , satisfaction (Hesli et al, 2003; Lan & Williams, 2005; Suhre et al, 2007; Zhao et al, 2007) , productivity (Lan & Williams, 2005) , and completion of doctoral program (Lovitts, 2001) . In this study, advisor relatedness was shown to be related to graduate student program satisfaction and motivation to continue.
